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$P$ $($ $P(\Omega)=1)$ $(\Omega, \mathcal{F}, P)$
$\Omega$ $=${{ }, { }}, $\mathcal{F}=$ $\{\phi,\{$ $\}, \{$ $\}, \Omega\},$ $P(\emptyset)=0,$
$P$ ({ }) $=P$ ({ }) $=1/2,$ $P$ $(\Omega$ $)$ $=P$ ({ } $\cup$ { }) $=P$ ({ }) $+P$ ({ }) $=1$
$\mathbb{R}^{d}$ $d$ Euclid $\mathfrak{B}(\mathbb{R}^{d})$ Borel $(\Omega, \mathcal{F}, P)$
$\Omega$ $\mathbb{R}^{d}$ $\mathcal{F}$ $X$
$\omega\in\Omega$ $X(\omega)\in \mathbb{R}^{d}$ $B\in \mathfrak{B}(\mathbb{R}^{d})$ $X^{-1}(B)\in \mathcal{F}$
$(\mathbb{R}^{d}, \mathfrak{B}(\mathbb{R}^{d}))$ Px $P_{X}(B)=P(X^{-1}(B)),$ $B\in \mathfrak{B}(\mathbb{R}^{d})$
$(\Omega,\mathcal{F}, P)$ $(\mathbb{R}^{d}, \mathfrak{B}(\mathbb{R}^{d}), Px)$ $X$
Px $\mathbb{R}^{d}$ $P_{X}$
$(\Omega,\mathcal{F}, P)$ $X$ $P_{X}$ $\mathbb{R}$
Px $P_{X}(\{a\})=P_{X}(\{b\})=1/2,$ $(a, b\in \mathbb{R})$








1 2 Pl, P2
1,2 $P’(${{ }, { }} $)=$




$\mathbb{R}^{d}$ $\{X_{1}, \ldots, X_{n}\}$
$B_{1},$
$\ldots,$











$P$ ’ $(${{ }, { }} $)=P_{1}$ ({ }) $\cross$ P2 ({ }) $=1/2\cross 1/2=1/4$
$P$’ $(${{ }, { }}$)=1/4$
$P$’ $(${{ }, { } } $)$ $=P$’ $(${{ }, { }} $)$ $+$
































1 $0(S_{0}=0)$ $S_{n}= \sum_{k=1}^{n}X_{k}$
$\{X_{k}\}$
$\{X_{k}\}$




$n^{-1}S_{n}$ $X_{k}$ ( )





1 $S_{1}=X_{1}$ $X_{1}$ $n$
$n\in \mathbb{N}$ $X_{1}=X_{1/1}n,+\cdots+X_{1}$ n
$\{X_{1/n,k}\}$
$\{X_{1/k}n,\}$ $S_{1}=X_{1}$ 2/3
































$\hat{\mu}(z)$ $\hat{\mu}(0)=1,$ $|\hat{\mu}(z)|\leq 1,\hat{\mu}(-z)=\overline{\hat{\mu}(z)}$ , 7
$t$
$\mathbb{R}^{d}$
$n$ $\sum_{k,l=1}^{n}\hat{\mu}(z_{k}-z_{l})\xi_{k}\overline{\xi\iota}\geq 0,$ $z_{1},$ $\ldots,$
$z_{n}\in \mathbb{R}^{d},$ $\xi_{1},$ $\ldots,\xi_{n}\in \mathbb{R}$ ,
$\mathbb{R}^{d}$
( Bochner ).
$d=1$ , $c>0$ $\mu(\{k\})$ $:=e^{-c_{\mathcal{C}}k}/k!,$ $k=0,1,2,$ $\ldots,$ $\mu(B)$ $:=0,$ $B$
$\hat{\mu}(z)=\exp(c(e^{iz}-1)),$ $z\in \mathbb{R}$
$d=1$ , $\gamma\in \mathbb{R}$ , $a>0$ Gauss $\mu(B)$ $:=(2 \pi a)^{-1/2}\int_{B}e^{-(x-\gamma)^{2}/(2a)}$ .
$\hat{\mu}(z)=\exp(-az^{2}/2+i\gamma z),$ $z\in \mathbb{R}$ . $\gamma\in \mathbb{R}^{d}$ $A$
























(2. 1) L\’evy-Khintchine $(A, \nu, \gamma)$ $\mu$
$(A, \nu, \gamma)$ (2.1) $\mathbb{R}^{d}$
$\int_{x|<1}|x|\nu(dx)<\infty$ (2.1)
$\hat{\mu}(z)=\exp[-\frac{1}{2}\langle z, Az\rangle+i\langle\gamma_{0}, z\rangle+\int_{\mathbb{R}^{d}}(e^{i\langle z,x\rangle}-1)\nu(dx)], z\in \mathbb{R}^{d}$ , (2.2)





$\zeta(s):=\sum_{n=1}^{\infty}\frac{1}{n^{s}}=\prod_{p}(1-p^{-s})^{-1}, s=\sigma+it, \sigma>1$ . (2.3)
$\prod_{p}$ Euler Riemann $1<$
$\sigma:=\Re(s)$ Riemann $\zeta(s)$ $\mathcal{S}$
$1<\sigma$ (\S 3.5 ).
$\sigma>1$ Riemann $\mathbb{R}$














Lin and Hu [6] Riemann Dirichlet $D(s)$ $:= \sum_{n=1}^{\infty}c(n)n^{-s}$
( $c(n)$ $0$ ) $c(n)$
$m,$ $n\in \mathbb{N}$ $c(mn)=c(m)c(n)$ $g_{\sigma}(t);=D(\sigma+it)/D(\sigma)$
L\’evy
L\’evy (2.4) Riemann $\zeta(s)$
Euler $\log(1-x),$ $|x|<1$ Taylor
$\log f_{\sigma}(t)=\log\frac{\zeta(\sigma+it)}{\zeta(\sigma)}=\sum_{p}\log\frac{1-p^{-\sigma}}{1-p^{-\sigma-it}}=\sum_{p}\sum_{r=1}^{\infty}\frac{1}{r}p^{-r\sigma}(p^{-rit}-1)$
$= \sum_{p}\sum_{r=1}^{\infty}\frac{1}{r}p^{-r\sigma}(e^{-rit\log p}-1)=\int_{-\infty}^{\infty}(e^{-itx}-1)\sum_{p}\sum_{r=1}^{\infty}\frac{1}{r}p^{-r\sigma}\delta_{r\log p}(dx)$.
Dirichlet $D(s)$ $c(n)$ $D(s)= \prod_{p}(1-c(p)p^{-s})^{-1}$
Euler $g_{\sigma}(t)$ Levy (2.4) $1/r$ $c(p)^{r}/r$
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3.1. $d,$ $m\in \mathbb{N},\vec{s}\in \mathbb{C}^{d},$ $-1\leq\alpha_{lp}\leq 1,\vec{a}_{l}\in \mathbb{R}^{d},$ $1\leq l\leq m$ Euler
$Z_{E}(\vec{s})$
$Z_{E}(s arrow)=\prod_{p}\prod_{l=1}^{m}(1-\alpha_{lp}p^{-\langle\vec{a}_{l},\vec{s})})^{-1} \min_{1\leq l\leq m}\Re\langle\vec{a}_{l}, s\gamma>1$ . (3.1)
minl $\leq l\leq m^{\Re\langle\vec{a}_{l},s\gamma}>1$ $\sum_{p}p^{-\sigma}<$
$\sum_{n=1}^{\infty}n^{-\sigma}<\infty,$ $\sigma>1$ $1+ \sum_{p}p^{-\sigma}\leq\prod_{p}(1+p^{-\sigma})\leq\exp(\sum_{p}p^{-\sigma})$
Euler 1 Dedekind
[4], Steuding $[13]$









3.2 ([1]). (3.1) $\vec{a}_{1}=\cdots=\vec{a}_{m}:=\vec{a},$ $\alpha_{lp}=0,$ $\pm 1$





L\’evy \S 2.2 $\sum_{l=1}^{m}\alpha_{l}(q)<0$
$q$
$f_{\vec{\sigma}}$ $|f_{\vec{\sigma}}(t_{0})|arrow>1$ $t_{0}\in \mathbb{R}^{d}arrow$
( [7, \S 6] ).
$\theta_{1},$
$\ldots,$
$\theta_{n}$ $\mathbb{Q}$ $\sum_{k=1}^{n}c_{k}\theta_{k}=0,$ $c_{k}\in \mathbb{Q}$ $c_{1}=\cdots=$
$c_{\eta}=0$ $p_{1},$ $\ldots,p_{n}$ $\log p_{1},$ $\ldots,$
$\log p_{n}$




log2 log8 $\mathbb{Q}$ Kronecker $\phi_{1},$ $\ldots,$ $\phi_{n}$
$\theta_{1},$
$\ldots,$
$\theta_{n}$ $\mathbb{Q}$ $\epsilon>0$ $|t\theta_{k}-h_{k}-\phi_{k}|<\epsilon,$
$1\leq k\leq n$ $t$ $h_{1},$
$\ldots$ ,
3.2 $Z_{E}(\mathcal{S}arrow)$ $Z_{E}^{*}(\vec{s})$
$\sum_{l=1}^{m}\alpha_{l}(q)<0$ $q$ Kronecker $\{\log p_{k}\}$




$\vec{a}_{1},$ $\ldots,\vec{a}_{m}\in \mathbb{R}^{d}$ ($LR$) $\vec{a}_{1},$ $\ldots,\vec{a}_{m}\in \mathbb{R}^{d}$
$\mathbb{Q}$ $\psi_{l}(1\leq l\leq m)$ $\vec{a}\iota=\psi_{l}\vec{a}$
$\vec{a}_{1},$ $\ldots,\vec{a}_{m}\in \mathbb{R}^{d}$ (LI) \S 3.2
1
3. $3$ $([1])$ . $(3.1)$ $\vec{a}_{1},$ $\ldots,\vec{a}_{m}$ $(LI)$ $(LR)$
$1\leq l\leq m$ , $p$ $\alpha_{lp}\geq 0.$
$f_{\vec{\sigma}}$
$\mathbb{R}^{d}$ L\’evy $N_{\vec{\sigma}}$
$\ovalbox{\tt\small REJECT}($ $)= \sum_{p}\sum_{r=1}^{\infty}\sum_{l=1}^{m}\frac{1}{r}\alpha_{lp}^{r}p^{-r\langle\vec{a}\downarrow,\vec{\sigma}\rangle}\delta_{\log p^{r}\vec{a}_{l}}(dx)$.
9
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3.2 $\log p_{1},$ $\ldots,$ $\log p_{n}$ $\mathbb{Q}$
3.3 [8, Proposition 2.2]
$p_{n}$ $n$ $1=d_{1},$ $d_{2},$
$\ldots,$
$d_{m}$ $\mathbb{Q}$
$\{\log p_{n}^{d_{l}}\}_{n\in \mathbb{N}}^{1\leq l\leq m}$ $\mathbb{Q}$
Baker ( [10, \S 4] ) $\alpha_{1},$ $\ldots,$ $\alpha_{n}$ $0$ 1
$\beta_{1},$
$\ldots,$
$\beta_{n}$ 1, $\beta_{1},$ $\ldots,$ $\beta_{n}$ $\mathbb{Q}$ $\alpha_{1}^{\beta_{1}}\cdots\alpha_{n}^{\beta_{n}}$





3.4 $(\eta \varphi $ Euler $ Z_{E}^{\eta,\varphi}(\overline{s}?, [1])$ . $d,$ $\varphi,$ $\eta\in \mathbb{N},\vec{s}\in \mathbb{C}^{d}$ $-1\leq$
$\alpha_{lk}(p)\leq 1,\vec{a}_{l}\in \mathbb{R}^{d},$ $1\leq l\leq\varphi,$ $1\leq k\leq\eta$
$\eta$ $\varphi$ Euler $Z_{E}^{\eta,\varphi}(sarrow)$
$Z_{E}^{\eta,\varphi}(s arrow) :=\prod_{p}\prod_{l=1}^{\varphi}\prod_{k=1}^{\eta}(1-\alpha_{lk}(p)p^{-(\vec{a}_{l},\vec{s})})^{-1} \min_{1\leq l\leq\varphi}\Re\langle\vec{a}_{l}, s\gamma>1$ . (3.2)
3.2 3.3
1([1]). (3.2) $\vec{a}_{1},$ $\ldots,\vec{a}_{\varphi}$ ) $(LR),$ $\alpha_{lk}(p)=0,$ $\pm 1$
$1\leq l\leq\varphi$ , $p$
$\sum_{k=1}^{\eta}\alpha_{lk}(p)\geq 0$ . $\mathbb{R}^{d}$
L\’evy $N_{\vec{\sigma}}^{\eta,\varphi}$
$N_{\vec{\sigma}}^{\eta,\varphi}(dx)= \sum\sum^{\infty}\sum^{\varphi}\sum^{\eta}1_{\alpha_{lk}(p)^{r}p^{-r\langle\vec{a}\iota,\vec{\sigma}\rangle}\delta_{\log p^{f}\vec{a}_{l}}(dx)}r.$
$p r=1 l=1 k=1$










$1/\zeta(1)=0,$ $\zeta(1+it)\neq 0$ ( ) $\zeta(1+$ it$)/\zeta(1)=0,$
$t\neq 0$ $\zeta(1+it)/\zeta(1)$ (\S 2.1 ).
$1/2<\sigma<1$ $\{\zeta(\sigma+it):t\in \mathbb{R}\}$ $\mathbb{C}$
([7, 6.1] ). $1/2<\sigma<1$ $|\zeta(\sigma+it)|>|\zeta(\sigma)|$
$t$ $|\zeta(1/2+it)|>|\zeta(1/2)|$ $t$ Mathematica
$1/2\leq\sigma<1$ $|\zeta(\sigma+it)/\zeta(\sigma)|>1$
$t\in \mathbb{R}$
$\alpha_{lk}$ [9] $1-x^{3}=(1-x)(1-\omega x)(1-\omega^{2}x)$ ,
$\omega^{3}=1,$ $\omega\neq 1$ $\vec{a}_{1},$ $\ldots,\vec{a}_{m}\in \mathbb{R}^{d}$ $\mathbb{Q}$
( )
( [12, \S 2.4] ). 1
$\alpha_{lk}=0,$ $\pm 1$ $\alpha_{lk}$
[9]
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